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by the central atom of trimethy1enemethane. Hence the free valence of the central carbon (C(CH 2 )3 is identically zero and serves as a frame of reference. . 4
The first paper in this area \-laS that of McConnell, who predicted a negative spin density at the central carbon atom j and suggested that the spin-spin parameter D might be close to 5 A longer paper by NcLachlan on the same problem appeared zero.
shortly thereafter, and considered,but ultimately discounted, the possibility that D for C(CH 2 )3 might take on a negative value.
More detailed calculations of the zero field splittings have recently been reported by Gold 6 and by Gondo and Maki. 7 Among the most sophisticated of the semi-rigorous calculations performed on C(CH 2 )3 are those of Chong and Linnett, who compared . 8 -the methods of alternate molecular orbitals and non-paired spatial 
12
Of particular importance to us is the electron diffraction study of the related compound C(CH2)3Fe(CO)3. The C-C bond distance o 0 was found· to be 1. 437 A and the C""'H distance 1.111 A. Also noteworthy is the photoelectron spectrum of the.same compound , 13 obtained by Dewar 
This result appears to be consistentwtth the conclusions of . 15 Doering and Roth, based on the stereochemistry of the methylenecyclopropane rearrange.ment.
-4-A final index of the impact of trimethylenemethane is the 16 significant number of texts in which it is used as an example.
In the present paper we present the first a priori study of the electronic structure of C(CH 2 )3" A primary goal is to discuss the electronic structure of the planar triplet state in terms of population analyses and perspective plots. We also discuss the lowest planar singlet state, as well as the triplet ground state in its orthogonal configuration. For D3h geometries~ the symmetric combination of configurations 1 (6) will be of AI' irreducible representation~ while the antisymetric combination will be a IE' state.
One might think that the total self-consistent-field (SCF) energy of the IE' state should be the same whether it is obtained using configuration (4), configuration (5)~ or the antisymmetric combination of configurations (6 Therefore the C 2v ~ C 2 state correlation is
When we proceed from the hlisted form to the orthogonal geometry Hence there are four acceptable (from symmetry considerations only)
se s o· e cctron conlg ur atl0ns: 
-9-a symmetry orbital, but is likely to be converted (during the adiabatic twisting motion) to a distorted atomic p function , , perpendicular to the function with coefficient 2 .
• 0 in the Ie x orbital of (11) . That is the orbitals of (11) are likely to correlate with the orbitals
1.0
Hence the electron configuration for orthogonal trimethylenemethane should be
In the present study we have carried outab initio SCF calculations on the planar 3 A2 " IE', and 1AI' states arising from electron configuration (4 
°
The geometries chosen were based on a C-C distance of 1.43 A,
. and a C--H distance of 1.10 A. The C-C-C and H-C-H angles were taken to be 120°. The symmetry and equivalence restriction do not affect the 3 A2 , 1 energy, but have a profound effect on the E'energy. Our 1 contention is that the calculated E' energy is artifically high due to the symmetry and equivalence restrictions, and that 1 1 either the B2 or Al en';~rgy should be used to obtain the separa- Table I (planar geometry) and in Table II (orthogonal geometry). Perhaps the first point to be made is that the a and TI orbital energies are well separated. For the planar geometry, Table I In light Of the history behind trimethylenemethane, the 7T orbitals are of greatest interest. ~e have already noted that the TI orbital energies are significantly higher than those of the fourteen a orbitals. In the case of D3h symmetry, the la 2 "
and Ie" orbitals are restricted to be composed only of n functions, 2p functions pointing out of the plane of the molecule. Thus the la 2 " orbital is ~ 50 % central carbon 2pn, with a ~ 17 % contribution from each terminal 2pTI. This orbital is depicted in Figure 1 show the 5b 2 orbital to be as in (12), a 2p orbital in the plane of the four carbon atoms. Finally, the total ~ electron density 3 for the A 2 ' ground state is seen in Figure 5 .
To conclude, we note the total atomic populations in Tables I   and II , , Figure 3 . The 1e x orbital of C (CH 2 ) 3.
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